A new chitinase inhibitor, named argifin, was isolated from the cultured broth of a fungal strain Gliocladium sp. FTD-0668. Argifin was purified from the cultured mycelium by the combination of cation exchange, anion exchange, adsorption, and gel filtration chromatographic methods! The structure of argifin was elucidated as cyclo(
Chitinase is an essential enzyme for the insect ecdysis.1} Inhibitors of chitinase would be expected to interrupt insect moulting and thus prevent maturation to adult reproductive stage. In the course of screening for chitinase inhibitors, we have found a new compound named argifm (1, Fig. 1 ), from the cultured broth of Gliocladium sp. FTD-0668.2'3) In this paper, we report the isolation, physico-chemical properties, and structure elucidation of 1.
Results

Isolation
The isolation procedure for 1 is outlined in Fig. 2 . The cultured broth of FTD-0668 (8 liters) was filtered, and the mycelia was extracted with methanol (8 liters) and concentrated in vacuo. The liquid was diluted to 8 liters with water, neutralized, and charged on a Diaion SK1B cation exchange column (H+ form, 800 ml, Mitsubishi
Chemical Corp.). After washing with water, the active substance was eluted with 1n NH4OH.The eluate was neutralized and applied to a Diaion HP20 column (800ml, Mitsubishi Chemical Corp.), and the column was washed with water and eluted with 20% methanol (800ml). The eluate was then concentrated in vacuo, diluted with 8 liters of water, neutralized, and charged on a Dowex 1 anion exchange column (Cl~form, 800ml, Dow Chemical Co.).
The column was washed firstly with 0.5 n HC1 followed by pp.609 -614 I n HC1 (800ml). The latter eluate was neutralized and applied on an ODS column (Pegasil Prep ODS-7515-12A, 200 ml, Senshu Scientific Co.). After washing with water, the active substance was eluted with 100ml of 20% methanol. The eluate was concentrated in vacuo to yield a white powder, that was then dissolved in a small amount of water and applied on a Sephadex G-10 column (600ml, AmershamPharmacia Biotech). The active fractions eluted with water were collected and concentrated in vacuo to yield a white powder of pure 1 (20.0mg Table 2 . The HMQC experiment revealed the connectivity of each proton and carbon.
Structure Elucidation In the DEPTspectra, 1 showed 3 methyl, 6 methylene, 10 methine, and 10 quaternary carbon signals. The *H NMR spectrum in D2O showed 31 proton signals, and the spectrum in H2O-D2O (4 : 1) revealed an additional set of five active hydrogens. However, the remaining five hydrogens were not observed in either spectra.
Six partial structures a~f were elucidated by the lH-lI{ COSY, ]H-13C HMBC, and^-^N-HMBC experiments in D2O and H2O-D2O(4 : 1) (Fig. 3) . The partial structures a~f were deduced to be arginine (a), N-methylphenylalanine (b), aspartic (or asparagine) (c), aspartic (or asparagine) (d), alanine (e), and Af-methylcarbamoyl (f) residues, but the a-carbonyl of the arginine residue was not identified.
At a: The coupling constants (Hz) are in parentheses.
b: Signals ofamine protons were observed in H20-D2O(4: 1).
asparagine) residues were suggested as aspartic residues.
The 13C NMRspectrum in 0.4% trifluoroacetic acid D2O solution (pH 4) was measured to elucidate whether these aspartic residues were linked to their adjacent amino acids at a-or /3-carbonyl carbons. Amongthe carbonyl carbons of the aspartic residues, the two carbons of <5 178.3 (Asp 1 (c) C=O) and 8 1112 (Asp 2 (d) OO) shifted by more than 3 ppm high field in acidic solution as shown in Table 2 . D-alanine, and 2mol of L-aspartic acid. Therefore, the absolute structure of 1 was elucidated as
Only few arginine-containing pentapeptides (e.g. nodularin from a cyanobacteria4) and plactins A~D from a fungi5)) have been reported. However, their co-amino residues are not substituted. After allosamidin, a potent chitinase inhibitor from Streptomyces sp., was discovered,6'7^several inhibitors have been reported. Styloguanidines from Stylotella aurantiumâ nd compound A from Dysidea sp.9) had guadinino residue, and both were produced by marine sponges. Cyclo(Larginyl-D-prolyl) from Pseudomonas sp. 10) and butenolides from Streptomyces antibioticusn) were also reported to inhibit chitinase, though their inhibitions were weak. To the best of our knowledge, argifin (1) The amino acids peaks were identified by co-injection of each authentic optically pure sample. The molar ratios of amino acids were calculated from the peak area.
